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Intussusception in children with acute lymphoblastic leukemia (ALL) is uncommon. Colo-colic intussuscep-
tion is a very rare entity in children and when it does occur, a lead point is most often identiﬁed. We present
the ﬁrst reported case of a left-sided colo-colic intussusception without a lead point in a child with ALL. In
addition a comprehensive systematic review of the literature is presented. This was carried out using MeSH
terms and free text. This includes both intussusception in ALL as well as colo-colic intussusceptions in chil-
dren. All major databases including EMBASE, PubMed and Medline were accessed. Seven relevant articles
outlining 9 cases of intussusception in children with ALL were obtained ranging from 1930 to 2005. Ages
ranged from 7 months to 9 years. Four cases of colo-colic intussusception in childrenwithout an obvious lead
point have been described in the literature. Details are presented in this report. Awareness of the association
between ALL and intussusception is important to prevent complications related to delayed diagnosis.
Crown Copyright  2014 Published by Elsevier Inc. All rights reserved.Involvement of the gastrointestinal tract is well documented in trial and underwent a 4 drug induction regime of intra-thecal meth-
acute lymphoblastic leukemia (ALL) [1] with leukemic deposits
reportedly present in 13e25% of patients at autopsy [2]. Acute
abdominal complications in these children are well reported [3].
Acute presentation can be secondary to necrotizing enterocolitis
[4], typhlitis or appendicitis [3,5]. Intussusception is a recognized,
yet rare, surgical complication of ALL, with only scarce reports in
the literature and none reporting a left sided colo-colic intussus-
ception. The aim of this article is to present the ﬁrst case report of a
left-sided colo-colic intussusception without a lead point that
developed in a 2 year old boy undergoing induction chemotherapy.
The ﬁndings from a comprehensive systematic review of the liter-
ature for intussusception in children with ALL are presented. An
additional systematic review speciﬁcally related to colo-colic
intussusception in children was carried out.
1. Case report
A 2 year old boy whowas diagnosed 4 weeks previously with ALL
andwas commenced on regimenAof the 2011UKALL chemotherapyBY-NC-SA license (http://
þ44 1412321977.
alaby).
014 Published by Elsevier Inc. Allotrexate, vincristine, asparaginase and dexamethasone. Three days
prior to completion of induction the child was noted to have devel-
oped a painless, distended, tense abdomen. This was present in the
absenceof anyotherabdominal complaints and thepassageofnormal
soft stoolswasongoing.Ultrasoundscanshowedwhatwas thought to
be a small bowel intussusception (Fig. 1). The decision was taken to
proceed directly to operative reduction.
Intra-operative ﬁndings were of a left sided colo-colic intus-
susception with the head at the sigmoid colon. The intussusception
was easily reducible with no lead point. A patch of fat encroach-
ment or leukemic deposit was noted on the small bowel covering
one third of the diameter and not acting as a lead point. Post-
operatively the child recovered quickly and was discharged back to
the care of the hematology team on day 7 postoperatively. There
has been no recurrence to date and he remains well.2. Method of literature search
An extensive review of the literature was carried out using
MeSH terms and free text. The search strategy is detailed below. All
major databases including EMBASE, PubMed and Medline were
accessed. No limits for language, age or date were set. Keywords
were tailored to include both American and UK spellings forrights reserved.
Fig. 1. Ultrasound scan done preoperatively which was thought to be of a small bowel
intussusception.
M.S. Shalaby et al. / J Ped Surg Case Reports 2 (2014) 228e231 229leukaemia/leukemia. Manual bibliography searching of articles was
also carried out. A further search using Google and Goggle scholar
was carried out for completeness.
The precise search strategy was as follows:
1-(acute lymphoblastic leukemia), 2-(intussusception), 3-(1
AND 2), 4-(colo-colic OR colocolic), 5-(4 AND 2), 6-(4 AND 3).
Manual vetting of appropriate abstracts and full text was carried
out, duplicates were discarded and relevant citations were obtained
in full. The initial search had no limits for age to ensure a broad
search was obtained. Speciﬁcally adult related literature was then
discarded during the manual vetting process.Table 1
Results of the systematic review of reported cases of intussusception in children with ac
Author Year Age/sex Treatment stage Anato
locatio
intuss
Thompson et al. [6] 1930 4 year old girl Initial presentation
(presumptive diagnosis
of ALL)
Enteri
(jejun
Feldman et al. [7] 1963 5 year old girl No speciﬁc trial. On 6-
Mercaptopurine,
Methotrexate and
intermittent steroids
Ileum,
intuss
ileum
Micallef-Eynaud
et al. [4]
1990 7 year old girl Induction day 13 Caeco
Gavan et al. [8] 1994 3 year old boy Induction day 11 Ileoco
Gavan et al. [8] 1994 9 year old girl Induction day 8 Caecal
Kumari et al. [9] 1997 8 month old girl Initial presentation of
ALL
Ileoile
Manglani et al. [1] 1998 7 month old boy Induction
chemotherapy day 4
Ileoce
Arestis et al. [5] 2005 7 year old girl Induction day 8 Not re
Arestis et al. [5] 2005 7 year old girl Delayed intensiﬁcation
(8 months post
diagnosis)
Ileoco3. Results
After reviewing the search results and removing duplicates, 7
relevant articles outlining 9 cases of intussusception in children
with ALL were obtained ranging from 1930 to the most recent
report in 2005. Clinical details of these reported cases are sum-
marized in Table 1 [4e9]. The case we managed is not included in
the table.
Seven of the 9 children were aged 3 years or older. Ages ranged
from 7months to 9 years with amean of 4.8 years and amedian of 5
years. Five children developed intussusception during induction;
two intussusceptions were at initial presentation of ALL, one child
developed it during delayed intensiﬁcation, and one child was
not on a speciﬁc treatment protocol. Anatomically, four in-
tussusceptions were ileocolic, two were caeco-colic, two were
entirely small bowel and one case did not report the anatomical
site. There were no reports of a left sided colo-colic intussusception.
No children had successful nonsurgical reduction. Eight of the nine
children had a failed attempt at reduction by either, air, barium or
water soluble contrast and required surgical reduction. One child
died acutely without intervention. Seven cases reported a deﬁned
lead point and two cases never commented on a possible lead point.
Only fourcasesof colo-colic intussusception inchildrenwithoutan
obvious lead point have been speciﬁcally described in the literature.
Nonewere in conjunctionwith ALL. The ﬁrstwas thought to bedue to
a pathologically, “highly mobile” colon which had absent peritoneal
connections [10]. The second was in a child with dysentery but no
explanation as to the cause was given [11]. Both cases required
operative reduction for the intussusception with no resection. The
third was a colo-colic intussusception which presented as a prolaps-
ing mass from the anus and was pneumatically reduced with no
recurrence [12]. A fourth case requiring resection is described aspost-
operative transverse colo-colic intussusception [13].ute lymphoblastic leukemia, in chronological order.
mical
n of
usception
Lead point Management
c
ojejunum)
Inﬂammatory tumor.
Histology: leukocytes,
bacteria, haemorrhagic
debris and no leukemic
deposits
Failure of soap enema reduction.
Laparotomy and resection with
side to side anastomosis
4 separate
uscepted
Intramural hematoma. One
at each of the 4
intussusceptum
Death of patient without
intervention. Post mortem:
multiple small bowel
intussusceptions cited as the
immediate cause of death.
-colic Not commented on Failure of water soluble contrast
enema reduction. Operative
reduction carried out.
lic Ileocecal mesenteric nodes
and caecal edema
Failure of air enema reduction
followed by operative reduction.
-colic Not commented on Failure of water soluble enema
reduction followed by operative
reduction.
ocolic Hematoma Failed barium enema reduction
followed by operative reduction.
cal Leukemic inﬁltrate,
congestion and necrosis
Failed contrast enema reduction.
Leading point resected and
temporary ileostomy performed.
ported Edematous and purpuric
bowel. No other comment
made
Failed contrast enema reduction
followed by operative reduction.
lic Necrotic nodule in terminal
ileum. No additional
pathology shown in the
nodule.
Failed contrast enema reduction.
Right hemi-colectomy for
irreducible intussusceptions.
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We were faced with a rare case that has never been reported
previously. This prompted us to carry out an extensive literature
search to highlight the signiﬁcance of colo-colic intussusception in
children with ALL. Noguchi et al. recently estimated the incidence
rate of intussusception in an otherwise healthy child as “158 per
100,000 person-years” in children under 1 [14]. In childrenwithALL,
intussusception is a rare but recognized complication of either the
disease itself or the chemotherapy [1]. Out of 800 patients entered
into the UK ALL VIII trial there were no reports of intussusceptions
[4]. Despite this, there are documented cases of intussusception in
conjunction with ALL within the literature. Overall, 95% of in-
tussusceptions in children are ileocolic [11] and colo-colic intus-
susception in children is considered a very rare entity with only
sparse reports in the literature [11,15,16]. In contrast to ileocolic in-
tussusceptions, where a lead point is only identiﬁed in 5% of cases
[17], colocolic intussusceptions, when they do occur, are more often
in adults and in conjunction with pre-existing colonic pathology
acting as a lead point. In adults these include; a carcinoma [15], in-
testinal polyp [11,15] or a lipoma [18e20].
Lead points in children have been reported as; pneumatosis [16],
Henoch Schonlein purpura petechia [21], hemangioma [22], juve-
nile polyps [15] and unusual cases where antegrade ileocolic
intussusceptions can act as lead points for retrograde transverse
colo-colics [23]. In the African continent the incidence of colo-colic
intussusceptions in children is greatly increased accounting for 17%
of all cases [24]. A higher prevalence of gut parasitic worms in this
population may be a contributing factor.
Only four cases of colo-colic intussusception in childrenwithout
an obvious lead point have been reported in the literature [10e13].
None were in conjunction with ALL. However to date, in conjunc-
tionwith ALL, a left sided colo-colic intussusception has never been
described either with or without a lead point making our case
highly unusual. In reviewing the 9 cases of intussusception listed in
Table 1, in children with ALL, the most common reported site was
ileocolic. This is in keeping with non-ALL cases. There were two
caeco-colic cases raising the possibility that typhlitis (chemo-
therapy associated necrotizing enterocolitis) could be a contrib-
uting factor by inﬂaming the cecum and distal colon and inducing
an intussusception. Indeed, typhlitis, as a cause of intussusception,
has been suggested by other authors [4].
The majority of cases occurred during induction chemotherapy,
as with the case we encountered. This would support a hypothesis
that the causative factor for intussusception could be linked to the
intensity of a four drug induction. Vincristine is already known to
cause gut toxicity [4] and the thickened, inﬂamed, colon may be
more amenable to intussusception.
Anotherobservationdrawnfromthe literature is that noneof the9
cases described, were successfully reduced by any form of enema.
Normally 80e90% of idiopathic intussusceptions are successfully
reduced this way [25]. Attempts were made with barium enema,
water soluble enema, and in the 1930 case, soap enema [6]. This
observation has important repercussions for the ALL patient popu-
lation who develop intussusceptions because these children may be
pancytopenic, weakened, malnourished and immunosuppressed
from disease and chemotherapy. In our case, an air enema was not
considered as the preoperative ultrasound suggested a small bowel
intussusception, in which case an air enema would be unlikely to
achieve reduction successfully. The fact that the intussusception
turned out to be an easily reducible colo-colic intussusception,makes
uswonderwhether pneumatic reduction shouldhavebeen triedﬁrst.
From this work it is clear that clinicians should maintain a high
index of suspicion when considering intussusception as a diagnosis
in the ALL pediatric population.Particularly since Feldman et al. reported it as a cause of death in
this paediatric population [7]. In the case described by Micalleff-
Eynaud et al. [4], they admit being slow in diagnosing intussus-
ception in their 7 year old patient. There were several days of X-rays
and monitoring before ﬁnally a water soluble contrast enema gave
the diagnosis. Now, with ultrasound so readily available, this sort of
delay should be less frequent if the diagnosis is considered early
and appropriate radiological investigations are undertaken.
5. Conclusion
Intussusception is a recognized but uncommon complication of
ALL. It should be suspected in any child with ALL who has symp-
toms suggestive of this diagnosis, particularly during the induction
or delayed intensiﬁcation phase of chemotherapy.
Early suspicion of this diagnosis should prompt surgical opinion
and appropriate radiographic investigations early. Delay in diag-
nosis may lead to a poorer outcome [5] and cases of death
have been reported [7]. In the ALL population the child is likely to
be older and have a lead point for the intussusception, in contrast
to the non-ALL population. In children with ALL, most in-
tussusceptions are ileocolic.
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